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(54) SUBSTRATE FOR DISPLAY ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a substrate for a 
display element having high resistance against an 
electric field, high heat and moisture resistance and 
water resistance in the voltage input terminal by 
depositing, from a transparent substrate, a lower 
antireflection layer, a metal layer and an upper 
antireflection layer to constitute a transparent electrode 
for a display part, while forming only the lower 
antireflection layer as the electrode in the input terminal 
part 

SOLUTION: A transparent electrode 4 is patterned into 
a predetermined form of an electrode on the surface of 
a glass substrate 5. The transparent electrode 4 
consists of a transparent electrode 4a in a display part 
and an electrode 4b in an input terminal part which is 
extended from the transparent electrode 4a to the edge 
of the glass substrate. The transparent electrode 4a in 
the display part consists of a laminated body comprising, 
from the glass substrate 5, a lower antireflection layer 1, 
a metal layer 2 and an upper antireflection layer 4 deposited in this order, while the electrode 
4b in the input terminal part consists of only the lower antireflection layer 1. Since no metal 
layer is used on the contact point with a transparent electrode of an external input terminal and 
on the area near the contact point, the obtd. substrate having a transparent conductive film has 
both of high transmittance for visible rays and durability against an electric field 
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CLAIMS 



[Claim(s)] 

[Claim l] In a substrate with a 
transparent electrode for display devices 
with which a transparent electrode was 
formed on one main surface of a 
transparence substrate Said transparent 
electrode which serves as a display when 
said display device is formed is counted 
from said transparence substrate. A 
lower acid-resisting layer, An electrode of 
the input terminal section which carries 
out a laminating in order of a metal layer 
and an up acid-resisting layer, and stands 
in a row in a transparent electrode of said 
display A substrate with a transparent 
electrode for display devices 
characterized by having considered as a 
layered product which covered said lower 
acid-resisting layer and said up 
acid-resisting layer in this sequence from 
said lower acid-resisting layer, said up 
acid-resisting layer, or a transparence 
substrate, and considering as 
conductivity. 

[Claim 2] A substrate with a transparent 
electrode according to claim 1 for display 
devices with which a color filter is 
prepared between a transparent 
electrode used as said display, and said 
transparence substrate. 
[Claim 3] A substrate with a transparent 
electrode according to claim 1 or 2 for 
display devices which a refractive index 



in wavelength of 550nm used said lower 
acid-resisting layer as a layer of a 
transparence metallic oxide of 1.6-2.9, 
and used an up acid-resisting layer as a 
layer which uses indium oxide as a 
principal component. 
[Claim 4] A substrate with a transparent 
electrode according to claim 1 or 2 for 
display devices made into a layered 
product whici carried out the laminating 
of a layer which a refractive index in 
wavelength of 550nm uses said lower 
acid-resisting layer as a layer of a 
transparence metallic oxide of 1.6-2.9, 
and uses a zinc oxide as a principal 
component for an up acid-resisting layer, 
and the layer which uses indium oxide as 
a principal component in this order. 
[Claim 5] A substrate with a transparent 
electrode according to claim 3 or 4 for 
display devices which used said lower 
acid-resisting layer as a layer which uses 
indium oxide as a principal component. 
[Claim 6] A substrate with a transparent 
electrode given in one term of claims 1-5 
which divided a metal layer of a 
transparent electrode used as said 
display into n+1 layer in a division layer 
which uses indium oxide of n (n is one or 
more integers) layer as a principal 
component for display devices. 
[Claim 7] A liquid crystal display element 
using a substrate with a transparent 
electrode according to claim 1 to 6 for 
display devices. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the 
substrate with a transparent electrode 
especially used by the large area suitable 
for a high definition and the liquid crystal 
display element of a high- speed response, 
and the liquid crystal display element 
using it about the substrate with a 
transparent electrode used for thin 
display devices, such as a liquid crystal 
display element. Moreover, the substrate 
with a transparent electrode of this 
invention is applicable also to the display 
device driven with other electrical signals, 
such as a plasma display device and a 
plasma-address-liquid-crystal display 
device. 
[0002] 

[Description of the Prior Art] 
Conventionally, what covered the indium 
oxide (ITO) containing tin on the glass 
substrate surface as a substrate with a 
transparent electrode used for a liquid 
crystal display element is used. Although 
the permeability of the light was 
excellent, since the resistivity of a 
transparence electric conduction film had 
a big value of 10-4ohmcm order, it was 
large in the screen product, and in order 
to realize highly-minute-izing of a display, 
and high speed responseization, there 
was a problem that thickness of a 



transparent electrode had to be thickened. 
[ of what carried out pattern processing of 
the ITO transparent electrode of this 
substrate at the transparent electrode of 
a predetermined configuration ] 
[0003] Since it became difficult to form 
the electrode of a high definition 
configuration with the sufficient yield 
and the remarkable level difference by 
the transparent electrode was formed in 
the interior of a liquid crystal display , 
element when the thickness of a 
transparence electric conduction film 
became thick, there was a problem that 
poor orientation was generated in 
orientation processing of the liquid 
crystal by rubbing etc. around this level 
difference section. In order to make the 
thin film of silver with small resistivity 
into a conductive layer in order to solve 
this problem, and to aim at improvement 
in permeability, the transparent electrode 
of the three -tiered structure whose silver 
larer of this was pinched in conductive 
acid-resisting layers, such as ITO, is 
indicated by JP,63- 187399, A and 
JP,7-114841,A as a transparent electrode 
for liquid crystal displays. 
[0004] 

[Problem(s) to be Solved by the 
Invention] However, although the Prior 
art which uses a silver thin film for a 
conductive layer combined and had 
transparency (visible -ray permeability) 
and a low resistive characteristic, it had 
the trouble of silver having moved and 
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causing corrosion deterioration by the 
strong electric field in an input terminal 
connection. Moreover, since it was used 
near the input terminal section in the 
condition of touching on the open air 
directly, there was a problem of neither 
moisture resistance nor a water resisting 
property having been enough, and 
deteriorating with time. This invention is 
made in order to solve the 
above-mentioned trouble which the 
conventional technology has. 
[0005] 

[Means for Solving the Problem] In a 
substrate with a transparent electrode 
for display devices with which, as for this 
invention, a transparent electrode was 
formed on one main surface of a 
transparence substrate Said transparent 
electrode which serves as a display when 
said display device is formed is counted 
from said transparence substrate. A 
lower acid-resisting layer, An electrode of 
the input terminal section which carries 
out a laminating to order of a metal layer 
and an up acid-resisting layer, and stands 
in a row in a transparent electrode of said 
display It is the substrate with a 
transparent electrode for display devices 
which made a layered product which 
covered said lower acid-resisting layer 
and said up acid-resisting layer in this 
sequence from said lower acid-resisting 
layer, said up acid-resisting layer, or a 
transparence substrate, and was made 
into conductivity. 



[0006] When using a substrate with a 
transparent electrode of this invention for 
a liquid crystal display element, a 
transparent electrode of a display in a 
closed space where liquid crystal is 
enclosed (inside of a liquid crystal cell) is 
assembled so that it may become the 
layered product which counted from a 
transparence substrate and was covered 
in order of a lower acid-resisting layer, a 
metal layer, and an up acid-resisting 
layer. 

[0007] Furthermore, it is assembled so 
that it may become the layer which stand 
in a row from a transparent electrode of a 
display, and it is made for a transparent 
electrode of that near to serve as the 
input terminal section and a layered 
product which covered a lower 
acid-resisting layer and an up 
acid-resisting layer in this sequence from 
a lower acid-resisting layer, up 
acid-resisting layer, or transparence 
substrate side further at least, and has 
conductivity. 

[0008] A metallic oxide with a refractive 
index transparent in a visible-ray 
wavelength region of 1.6-2.9 in 
wavelength of 550nm can be used for a 
lower acid-resisting layer or an up 
acid-resisting layer of this invention. As 
these metallic oxides, a multiple oxide 
which consists of indium oxide, a zinc 
oxide, tin oxide, oxidation neodium, 
zirconium oxide, cerium oxide, cadmium 
oxide, antimony oxide, tantalum 
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pentoxide, a bismuth oxide, diacid-ized 
titanium, aluminum oxides, or such 
mixture can be illustrated. For the 
purpose of refractive -index adjustment, it 
can mix with the above-mentioned 
transparence metallic oxide, and a silicon 
dioxide with a still smaller refractive j 
index can be used. 

[0009] An up acid-resisting layer of this 
invention has a desirable layer which 
uses indium oxide as a principal 
component, and its indium oxide (ITO) 
which made tin contain especially is 
desirable. Moreover, a layered product 
which carried out the laminating of a 
layer which uses a zinc oxide as a 
principal component, and the layer which 
uses indium oxide as a principal 
component in this order is used 
preferably. In this case, it is most 
desirable to consider as a layered product 
of a zinc oxide (written by AZO or 
ZnO- aluminum) which carried out the 
little dope of the aluminum, and ITO. 
[0010] In this invention, a transparent 
electrode of the input terminal section is 
formed of an acid-resisting layer. With 
the input terminal section, all on the 
surface of a glass substrate by the side of 
a periphery of a sealing agent which 
encloses liquid crystal material between 
two transparence substrates are included 
here [ the contact section and near / its / 
the external input equipment formed in a 
glass substrate periphery]. Furthermore, 
a boundary of a transparent electrode of a 



display and a transparent electrode of the 
input terminal section may be 
established in a location which does not 
participate in image display substantially 
within a liquid crystal cell, and a location 
in which a sealing agent is prepared. In 
this invention, although the conductivity 
of a transparent electrode of a display is 
secured by transparent metal layer by 
visible ray, a transparent electrode of the 
input terminal section needs to be 
secured by the conductivity of a lower 
acid-resisting layer or an up 
acid-resisting layer. Therefore, one of 
acid-resisting layers needs to be the 
metallic oxide of transparence 
conductivity among the above-mentioned 
lower acid-resisting layer and an up 
acid-resisting layer. As this oxide, an 
oxide of indium oxide and an indium 
oxide principal component, a zinc oxide 
which carries out little content of the 
aluminum can be illustrated, and ITO is 
especially desirable at a point which 
electrode processing tends to carry out. 
[0011] As for a metal layer of this 
invention, a metal of silver or a silver 
principal component is used preferably. 
In order to raise resistance to moist heat 
to a degree which does not reduce 
resistance to silver remarkably again, 
metals, such as palladium, gold, and 
platinum, can be included in it. As for a 
volume resistivity of a metal layer at this 
time, it is desirable to be referred to as 10 
or less microomegacm. 
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[0012] In this invention, when securing 
transparency and low sheet resistivity to 
a visible ray, it is desirable to set 
thickness of a lower acid-resisting layer 
to 10-200nm, it is desirable to set 
thickness of a metal layer to 5-100nm, 
and it is desirable to set thickness of an 
up acid-resisting layer to 10-200nm. 
[0013] A metal layer of this invention can 
be divided more than two-layer in a 
division layer of the still more nearly 
same presentation as a lower 
acid-resisting layer or an up 
acid-resisting layer. That is, it can divide 
into two or a metal layer of a number of 
j layers beyond it by inserting a division 
layer one or more than it. If it is by the 
| almost same sheet resistivity by this 
! compared with a case where a metal 
i layer is not divided, things will be 
' smoothly made with a substrate with a 
transparence electric conduction film of 
higher permeability. Thus, when dividing 
said metal layer, it is desirable that total 
of thickness of each divided metal layer 
sets to lOOnm or less. 
[0014] As a substrate which can be used 
for this invention, plastic plates, such as 
polyethylene terephthalate (PET) and an 
acrylic (PMMA), plastic film, and a 
substrate that prepared a color filter 
aiming at color display on these substrate 
surfaces further can be illustrated as well 
as well-known glass substrates, such as 
glass of a soda lime silica presentation, 
and borosilicate glass (alkali free glass). 



Moreover, these substrates do not need to 
be planes and a substrate with a curved 
surface is sufficient as them. 
[0015] 

[A mode of implementation of invention] 
An embodiment of this invention is 
explained below. Drawing 1 is one 
example of a substrate with a 
transparent electrode of this invention, 
and on the surface of the glass substrate 
5 with which a silicon dioxide film for 
alkali elution prevention (not shown) wasi 
covered by the surface, electrode 
processing of the transparent electrode 4 
is carried out at a predetermined 
configuration, and it is formed. This 
transparent electrode 4 consists of 
electrode 4b of the input terminal section 
which stood in a row in display 4a when 
considering as a liquid crystal display 
element, and transparent electrode 4a of 
a display, and was pulled out even at the 
end of a glass substrate. Transparent 
electrode 4a of a display of the lower 
acid-resisting layer 1, the metal layer 2, 
and the up acid-resisting layer 3 is made 
of a layered product covered sequentially 
from [ this ] a glass substrate 5 side, as 
shown in AA cross section of drawing 1 , 
and electrode 4b of the input terminal 
section consists only of a lower 
acid-resisting layer 1. Drawing 5 is the 
cross section of one example of a liquid 
crystal display element created using a 
substrate with a transparent electrode of 
this invention. It pastes up with the 
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sealing agent 14 with which two glass 
substrates with a transparent electrode 
of this invention keep a fixed gap, and 
consist of organic resin, such as an epoxy 
resin, and the liquid crystal cell 13 which 
has a closed space is formed. Liquid 
crystal (shown by with a circle [ drawing 
bullet ]) is confined by liquid crystal cell 
13, orientation control is performed by 
voltage impressed between transparent 
electrodes with which the orientation film 
12 for this liquid crystal to carry out 
orientation of the liquid crystal to the 
surface was applied, and an image and 
character representation are performed. 
In drawing 5 , a boundary of transparent 
electrode 4a of a display of this invention 
and transparent electrode 4b of the input 
terminal section is established in a 
periphery in a liquid crystal cell 13. 
[0016] The open air is established all over 
the outside of the liquid crystal cell 13 
which touches directly, and electrode 4b 
of the input terminal section is connected 
with an input terminal 16 by part for a 
point of a glass substrate of an input 
terminal section electrode. 
[0017] Each class of the above-mentioned 
substrate with a transparent electrode 
can be performed by method of installing 
a masking board suitably with sputtering 
or a vacuum deposition method between 
raw materials (sputtering a target and 
vacuum evaporationo evaporation 
material) for covering a glass substrate 
and a layer. 
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[0018] For example, a method of carrying 
out covering formation of the ITO as 
silver and the up acid-resisting layer 3 as 
a metal layer 2 succeedingly with 
sputtering or a vacuum deposition 
method through a masking fixture with 
which covers^ ITO as a lower 
acid-resisting layer 1 with sputtering or a 
vacuum deposition method all over a 
glass substrate, a part for a center section 
of a glass substrate which serves as a 
display after that is wide opened, and the 
circumference portion is covered can be 
used. Electrode processing of the three 
layers, ITO, silver, and ITO, is carried out 
at one production process after that at a 
predetermined configuration by etching 
by acid using the photolithography 
method according to a photosensitive 
resist or a dry film by necessity. 
[0019] Drawing 3 is other examples of the 
substrate 6 with a transparent electrode 
of this invention. With sputtering and a 
vacuum deposition method which are 
performed through a masking fixture, 
when it considers as a liquid crystal 
display element of a glass substrate 1, the 
covering laminating of the silver larer as 
a transparence insulator layer and the 
metal layers 2 of acid insolubility as a 
lower acid-resisting layer 1, such as 
oxidation titanium, is carried out to 
partial 4a used as a display. ITO as an up 
acid-resisting layer 3 is covered to the 
whole glass substrate, without using a 
masking fixture after that. An obtained 
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substrate with a transparent electrode 
carries out electrode processing of the 
ITO of a silver larer and an up 
acid-resisting layer at one production 
process at a predetermined configuration 
by etching by acid which used the 
photolithography method as occasion 
demands. 

[0020] Drawing 4 is other examples of 
this invention, and it is shown that an 
electrode of display 4a consists of five 
layers of ITO layers as the ITO layer / 
silver larer / an up acid-resisting layer as 
the ITO layer / silver larer / a division 
layer as a glass substrate / a lower 
acid-resisting layer, and electrode 4b of 
the input terminal section consists of an 
ITO layer as a lower acid-resisting layer. 
In this case, an electrode of the input 
terminal section is good also as an ITO 
layer covered in 3 steps of an ITO layer as 
the ITO layer / an up acid-resisting layer 
as the ITO layer / a division layer as a 
lower acid-resisting layer. 
[0021] Chemical durability evaluated by 
electric-field-proof nature, resistance to 
moist heat, and alkali -proof height of a 
transparent electrode which is a node 
with input terminal equipment, 
transparency evaluated by height of light 
permeability of a substrate lump, 
electrical characteristics evaluated by 
lowness of sheet resistance, and electrode 
processability evaluated by the ease of 
carrying out of etching and homogeneity 
within a field were evaluated. From these 



properties, as an especially desirable 
embodiment of this invention A 
laminated structure of a substrate / ITO / 
silver / ITO / silver / ITO is taken within a 
display eel which a transparent electrode 
in which the property of 60% or more of 
light permeability is shown more than 
about 2.5ohms / below **1 or 5ohms /, and 
** closed with sheet resistance. An input 
terminal section transparent electrode 
And a substrate/ITO, a 
substrate/ITO/ITO (layered product of 
ITO of a lower acid-resisting layer, and 
ITO of an up acid-resisting layer), Or 
considering as a substrate/ITO/ITO/ITO 
(a layered product of ITO as a lower 
acid-resisting layer, ITO as a division 
layer, and ITO as an up acid-resisting 
layer being meant) is mentioned. What 
took a laminated structure of a substrate 
/ ITO / silver / ITO / silver / ITO / silver / 
ITO by display, and constituted an 
electrode of the input terminal section 
from a substrate/ITO, a 
substrate/ITO/ITO, a 
substrate/ITO/ITO/ITO, or a 
substrate/ITO/ITO/ITOflTO as a 
substrate of this invention which has the 
property of 60% or more of light 
permeability in the range below 1.5ohms 
/ ** can be illustrated. 
[0022] An example explains this 
invention below. 

After washing a glass substrate of a soda 
lime silica presentation for simple matrix 
liquid crystal displays with a 300 
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example 1mm [ 400mm by ] thickness of 
0.7mm, 30nm of silicon dioxide layers for 
alkali passivation was formed. Using 
respectively indium oxide and silver 
which contain 10% of the weight of tin 
oxide as sputtering targets next, the ITO 
layer / silver larer / ITO layer was 
covered with the DC sputtering method 
on a glass substrate one by one so that it 
might be set to 40nm, 15nm, and 40nm 
by thickness, respectively, and the sample 
1 of a substrate with a transparent 
electrode was obtained by it. Under the 
present circumstances, covering of a 
silver larer was made not to be performed 
in a location linked to volt input 
equipment, and its near by masking 
fixture. Although an electrode of the 
input terminal section of this sample 1 
consists of an ITO monolayer, that 
laminating is formed of two sputtering, 
the lower acid-resisting layer ITO and 
the up acid-resisting layer ITO. A slash 
expresses membrane formation 
hysteresis of an electrode of the input 
terminal section. A durability test result 
is collectively shown with a configuration 
of an electrode in a table 1. 
[0023] Electrode pattern processing was 
carried out with an etching reagent 
which consists of an aqueous solution 
which contains a hydrochloric acid and a 
nitric acid as an acid so that it might 
become a stripe -like transparent 
electrode with an electrode width of face 
[ of 70 micrometers ], and an electrode 



spacing of 15 micrometers by the 
photolithography method about an 
obtained transparent electrode. 
Using the same glass substrate as two to 
example 6 example 1, it changed about 
division of electrode structure of a display, 
electrode structure of the input terminal 
section, and a metal layer, and the 
samples 2-6 of a substrate with a 
transparent electrode of this invention 
were obtained. Membrane formation 
hysteresis and a durability test result of 
structure of those electrodes and the 
input terminal section are shown in a 
table 1. 

[0024] The comparison samples 1-4 of a 
substrate with a transparent electrode 
which prepared a silver larer in both 
portions of a display and the input 
terminal section as a metal layer were 
created using the same glass substrate as 
one to example of comparison 4 example. 
A test result of endurance evaluated by 
same method as electrode structure of 
samples 1-4 and an example 1 is shown in 
a table 1. Electrode pattern processing 
was carried out with an etching reagent 
which consists of an aqueous solution 
which contains a hydrochloric acid and a 
nitric acid as an acid so that it might 
become a stripe-like transparent 
electrode with an electrode width of face 
[ of 70 micrometers ], and an electrode 
spacing of 15 micrometers by the 
photolithography method about an 
obtained transparent electrode. 
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[0025] 
[A table l] 
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[0026] the above-mentioned example 
shows boiling markedly an electrode of a 
substrate with a transparent electrode of 
this invention rather than that in which 
endurance over voltage impression in the 
input terminal section has electrode 
structure of an example of a comparison 
where it is explained as conventional 
technology, and excelling. Moreover, it 
combines with improvement in structure 
established in a liquid crystal cell, then 



endurance over voltage impression, 
without preparing a transparent 
electrode of structure containing silver in 
a part referring to an external ambient 
atmosphere of a liquid crystal display 
element, and resistance to moist heat and 
a water resisting property are expected to 
be combined. 
[0027] 

[Effect of the Invention] The substrate 
with a transparent electrode of this 
invention shall have resistance with it. ' 
[ the high visible-ray permeability which 
contains a metal layer for the electrode 
used as the liquid crystal display section, 
and ] [ low ] Since the metal layer is not 
used [ a contact and near / its / the 
transparent electrode of an external 
input terminal ] even if few [ other than a 
display ] It can consider as the substrate 
with a transparence electric conduction 
film which has the high 
electric-field proof nature in the polar 
zone of the low resistance and the high 
light permeability in the display which 
has a big area, and the input terminal 
section. Thereby, the big screen which 
was excellent in endurance, and a 
high-definition display device can be 
obtained. 
[0028] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll Drawing 1 is the plan of one 
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example of the substrate with a using the substrate with a transparent 

transparent electrode film of this electrode of this invention 

invention for display devices. 16: Input unit 

[Drawing 2] Drawing 2 is the A A cross 

section of drawing 1 . 

[Drawing 3] Drawing 3 is the cross 

section of other examples of the substrate 

with a transparent electrode of this 
invention for display devices. 

[Drawing 4| Drawing 4 is the cross 
section of another example of the 
substrate with a transparent electrode of 
this invention for display devices. 
[Drawing 5] Drawing 5 is the cross 
section of one example of the liquid 
crystal display element which used the 
substrate with a transparent electrode of 
this invention for display devices. 
[0029] 

[Description of Notations] 
1- Lower acid-resisting layer 
2: Metal layer 
3: Up acid-resisting layer 
4' Transparent electrode 
4a: The transparent electrode of a display 
4b: The transparent electrode of the input 
terminal section 
5: Transparence substrate 
6: The substrate with a transparent 
electrode of this invention 
10: Color filter 
11: Protective coat 
12: Orientation film 
13: Liquid crystal cell 
14: Sealing agent 

15: The liquid crystal display element 



10 



ms^mmif up> (12) & §H 4# jft ^ $8 < A > auwwiwaiw* 

MW9-251161 



(43)fcWB ¥«9¥(1997)9^22H 







F I 




r n 9 T? 1/1 

o- u z r 1/ 1000 


r ft n 
0 u u 


U A 


1/1^133 K ft ft 




1 ft i 
1 u 1 




v/ £nf ± \J L 


P n 9 1? 1 /IQylQ 




u u £1 r 


If lv>**«-> 








»*JB©»7 OL (461) 




MPF8 -58658 


(7DUJHA 


000004008 










(22)ffiHB 


5pj«8^<1996)3^15B 




























B^lgfltTttSt^ttrt 






(72)$69Mf 


aw 2*ua 








*Rtf*Rtf+ifeKi!HOTr3TB 5#11# 


| 








1 
1 

i . 




<74)ftS!A 




(54) immozm 









(57) [fSifc] 

v ^ jSsR^-fflS Wlliftt SffiSrJfrW-T 5» 
ITOE*«&jU1, IR#mJf^ I TORatBSltStOfflJi 

5„ 




1 

[fS#JS3] MHBT«Ri*B&JtJiS:5 5 O nm(OSf|C 
:fcttSJB«*& s l. 6-2. 9<aaw&JR«<fc«K>*>S£ 

.[»*«4] Sft1ET«Rl*B6itS4:5 5 0 nmO**l: 

i 2 icetox^ffisntc 

j®T*n + 1 JIIC5MN L/cfS^Jl 1 - 5 *>V vf *LJ&> 
[0 0 0 1] 

[0 0 0 2] 

Wt*«i:Lm •*r*«T#-*IWfc>f (I 
TO) *^7^S^S^Dlaic«Sby k ct^^v^? ? i^TV^ 



(2) #^¥9 I 2 5 1 1 6 1 

a»*. Sn«tK«)fi8i*»l 0^ 4 Qcin^— tr-t^s 

[0003] mwmwm<omm&m<tez>t. mmi* 

fc**«»**rt«lwawWBI- J: 

I T04if|)#«ttK*tB&Jh»-t»»A/K3««3fio 

mmmm^K mfm^mmmmmt lt»hibb6 3-1 

8 7 3 9 9^i^i¥7-l 1 4 8 4 1 ^#«CB! 
[0 0 0 4] 

[0 0 0 5] 

[Hitll»t5fci!)iO¥a] SP^^ffi^- 
[0 0 0 6] *«M^aMWl#S«tESr*ft«** : f 

[0007] $e>i£, 

rasRMKJh® fc _bgpR^B5ih^ z z (ommmm u 

[0 0 0 8] **W^T»R»8&JtlB*fctt±»Ri*S& 

Ihgfi, 5 5 0 nm05ftS«2:*5Jt-6JffiJr** s 1 . 6 — 
50 2. 9^^«3^ttft«^anttAKtt(b«f«:AV^C 



3 

v\ MMfc^^'K Kftt^-^^s "Bub*-* — £ 

[0 0 0 9] *«Wo±«K»RjhJitt, »fc>f 

fclMt-Y^^A (I TO) BfeftS 

ItcclB-eai LfcM#i iff 4 t< fflv^iifi. 

7/v^-«>A^MK- ^LfcKftffilS (A 
ZOftl^ZnO : A 1 <S *L <& ) tITOOSi 

[ooio] *«wi-fev^Ttts AAefSwswti 
co m a-t a £t at tto^jafld <o # 7 * sts^ffio^gB 
l\ #«Wi;i;j3V^CW\ x^»<fcaw««<o*«*wt* 

#-*-6i*ftaE»* if&m^xz . t v t>\i i To^iffi 

[0 0 11] tt, «*fcfl«±*»^A: 

fcftO&«JfO#»«tt«|5il. 1 0 m Q cmBT^tS 

[0 0 12] *38M^*3V^-Cli. ^Tl3fe«l^t6aW 
tt!3J:t«av^am«ttSr*«-**6±-e. TWEJrt&JtJl 

^i®Sr5-10 0nm,i:t6OWtL<, ±SflR#t 
KlbJi^^?* 1 0 — 20 0 nmi:t6W»4 

[0013] *&w<D&mmn. £ e>fcT«R»WJfca 
* itoL±«iBUttti5±m t m Km&<D#wm-? 2 

H^±lfAi-ar ^rlwJ:?)> 2oifc|j:Wi(OlS 



(3) #ffi^9-2 5 116 1 

4 

?h^»«*nfcAJBJic!)iW«)»ft*l 0 0 nm«T 

[0014] *&w\zm^z>zt<nx£zm&Lk ut 
k>, #y ^u^^u?? u~ h (pet) ^t^va- 

10 ( PMMA) /j:Wy7^fjX^S8^7^fs/^7 
[0 0 15] 

[3§W<oHJ£Offi«] **H^SMi«8:TEI-R!Ht 

60 mi ^mm<ommmmn^mm<o-mmm^ 
20 &ffifeMmzmm%vj:£ftxmi££tix^z 0 c*>aw 

$ttfcA^«8^-Si5comSi4 b^^ioti^o Sb^gflo 

a0HUfi4att. H|lcr)AA»T®[llX^$na <fc 51-. 

T«S»8SJta 1 k&mm 2 ±»jR*rBSJhJ§ 3 ^a**/ 

?*miK5Wfrbz<om\z&9£ivitmm»x'v%x& 
r> . xt>m*to<ow&4 b t^m&5±m 1 <£>^a> 

30 #3&W<oaW«£tt*#7 -^HBISrB^T 

a t7<tsm^n^mmmm4h<omm^ m&^^i 3 

40 [0016] 4 b 

So 

[0 0 17] ±B<DaW«i#***0#JItt, 

[0018] fc^^tf, tfyxmrnizmzx^y*}) > 

50 ^K^^&lcJ:9T^^I»lt^l^U-COITO 



5 

LX&mm 2 t LTO«JttJ«±«R»B6ihB 3 t 
LT<o i TO^^y ^^XfflBW&tcJ: 19 91ft 

[ooi9] H3fi. ^^Sn«i##£fi6iDtt 
^ti,itt^^m^ttj:^^4 ale, TgBJ5t*l£it 

s 1 1 LT^iMb^=^iH*^at^*ftoaw»» 

BI:fcJ:t/&J8Ul2£ LX^«g«rtS«aS*rSo 

x * jB t >-f ^ * S«^flc|e±fflK«BS 

JhJl 3 t ITO I TO^«IfS 0 #fcixfcaW««tt 

0«r-xat»»f£»«l::«WHixi-6 0 
[0 0 2 0] El 4 »:*«W<0'ttOiaS«-e, ^gfl 4 a 
om^^^^^SS/T^R^Kih^i: LTCO I TOi 

/tm/ftmmt lt^ i To*/«i/±ttR**i»jik 

■ ilX©iTOi©5lWi5, A^iB^SBomffi 
4 b r4T«ffi»l6JhJi LT(D I TO*d>e)*SC tSr 

&&Jk« i: LTCQ I T Ol/^S IS £ I T OS/± 

»R»KJhSt LXW I TO/i0 3leHe#ttT$c|g;*;ft, 
I TOMt LXt JzV\ 
[0021] >^«^ttK^iD'«ffi^«>5an«fio 

2. 5Q/DHT1, 5Q/DH1, ^31^6 0% 

mm/ 1 To/i/ 1 To/i/ 1 To<Dmmmm*k 
r>, dvoA*^*saw«««:aHK/iTo, sk/i 

TO/ITO (T«f&KI«SJtJIcD I TOi: Ji£{5jRt*i£lt 

m<o i Tottommm , i to/i to 

/I TO <T«Bairt&JhJii:LT<0l TO£#fiJJi<!:L 
TtfM TOiJittRWB&JhJli: LX<D I TOir^aift: 
Sr*«ci-S) t-^SCfcjftS^lf btlZo 1. 5Q/DJ^ 

#$§W<oSiK£ lxii, s^tt-ess/ 1 To/i/ 1 



l 

(4) ^ggipg^ 5 116 1 

6 I 
TO/i/l TO/«/i TOO«g«ig££ 19, A* 

■ »^«tt««&»E/I TO, IS/ITO/ITO, 

SS/ITO/ITO/ITO, ^fcteSS/I TO/ 

I TO/I TO/I TOXMlfctO^»X#6o 

[0 0 2 2] KT*wjtlfc«^**WS:RW+S Q 

l£*S#Jl 

i40 0mm«30 0mml?$0. 7mm^^hy 

10 |t3 0nm«fillfc o ojTl^y^y 

h <b LX 1 0fi*%<a»fc|g£^ir»fl^ A 

Sr^fiWija^-jc, dc^^v* y ^fei-J: «9, it 

om/$m/ I TOSSr-Ertl^tLK^TM 0 nm, 15 
nm, 4 0nmtp/j!6J:5HS*^7XS«±lc:«aiU 

aw««#*StR^f->-^n «r#fc P C(D^ -e^^- 

>-yVW £>A>J«HF-ffl$<&WEfi % ITO*i^P)^5 
a*, ^^aSttT^ J K»B&ifcS I TO^±SS«BjtI 

At}t$i*&<Dmm(Dj$ l mmm*x ? y «t y> m lx 
[0023] m^thtemmmm^y^rbv y^yy^cm 

(-i:!9m®«IS7 0 Mm, m^P^SS 1 5 /x rn£>X h y* 

#aw««K*6 j: mt {.xmgt&xmwt&iztt 

SSJ6«2-6 

A*»^^fPO«ttfl!5fi*5J:t5AJIR«O^Wlcov^X3CM 

[00 24] 1-4 

t£^it^>-y , /H'-4^^Lfc 0 1^:7^ 1-40) 

40 nd^-r, &t>tiitsmmm&7*h!) y 

^77^fe{lJ;!)Igl7 0/im, SfliPfllBl 5 M m<0 

[00 2 5] 
[^1] 



(5) 



«NJB¥9-2 5 116 1 



8 



~f)V m& (nm) * 1 

m no. 



ITO/Ag/ITO 
i 40/15/40 



a**b ras«m *®» ; a## i xum 

(nm) • 1 (Q/ I | fr*3 



; 2 
£ I 3 

« 4 



: i 

it ! 2 

« i 3 

5 



ITO/Ag/ITO 
40/15/40 
ITO/Ag/ITO 
40/15/40 
IT0/Ag/AZ0/IT0" 
40/15/20/20 
ITO/Ag/ITO/Ag/ITO 
! 40/15/80/15/40 
i ITO/Ag/ITO/Ag/ITO 
45/20/80/20/45 
ITO/Ag/ITO 
40/15 /40 
| ITO/Ag/AZO/ITO 

40/15/20/20 
| ITO/Ag/ITO/Ag/ITO 
I 40/15/80/15/40 
I ITO/Ag/IT0/Ag/IT0 
45/20/80/20/45 



IT0//IT0 
40//40 

IT0// 
40// 
//I TO 
//40 



2.8 



! . 

RK : 22000 



2.8 
2.8 



Aft : 21Q00 



AH : 21000 



IT0//AZO/IT0 2. T , A** j 20000 
4O//20/2O I 
ITO//ITO//IT0 1,5 



40//BO//40 
ITO///// 
45//// 



1. 0 

2. B 

I. 5 
I.O 



Atf 22000 ; 



&» ; isooo 



*A I 

*A 



5 

To" 



*A 



>f A 



* 1 ) 

*2) AZO«:7»?-0A*^filH-^L/t«*ft»Iftft#» (ZnOrAl) 

♦ 3) mmm^m^m§m^m^^!£iAm^mimvx(ommum^j:^. 



[6o2 6] ±iBoiij6«ij^e>. *«w^aswmffift# 

ftSoWrfcRft £ C i: ft < *»-fe^rtfcKit 6«B6i:'t- 
[0 0 2 7] 

«R A^JB^oSWWS £ £>J£,&*5 J: UUt^jfiflHc** v >T 40 
[0 0 2 8] 

«<o-Hjfi#|(D¥cBig-efc 5 0 

[(g|2] g)2f* % El 1 C0A-A#MDT*&5 o 50 



[H3] 0 3ti, 

[04] -B4», *»wo***^«awm»ft#*« 

[00 2 9] 

1 : TttRWRSlhS 

2 :&JRg 

3 : ±a5S^6Slh^ 
4 : 

4 a : m^n <r>mmmm 

4 b : AA»^a^swss 

5 : 

6 :*«9]039]tt«tt«£tf 
1 0 : jJ? — ?*'*'? — 
1 1 : {fcSJSI 
1 2 : SBftj^ 
1 3 : 

1 4 : »Jh*t 
1 5 : 

1 6 : At>mW 



s 




[05] 




